Volatile components in the extracts of basil leaves (Ocimum basilicum L.) were identified by gas chromatography/mass spectrometry (GC/MS) with electron ionization (EI) mode. The major volatile components of basil under investigation are α-pinene, sabinene, β-pinene, d-limonene, eucalyptol, l-linalool and estragole. Electron ionization mass spectra of these compounds have been obtained and investigated. Furthermore, the semi-empirical MNDO [Modified Neglect of Diatomic Overlap] method was used to calculate the thermochemical data for the structural properties of these compounds.
Extraction of the Essential Oil
The air-dried leaves (1.5 kg) of O. basilicum L. were subjected to hydrodistillation using a Clevenger-type apparatus for 4 hours. The oily layer obtained on top of the aqueous distillate was separated and dried with anhydrous sodium sulfate (Na 2 SO 4 ). The extracted essential oil was kept in sealed air-tight glass vials and covered with aluminum foil at 4˚C until used for GC/MS analysis and biological activity tests. The yield of the essential oil was 24.25% (v ⁄w).
Gas Chromatography-Mass-Spectrometry
GC/MS data were acquired using (Trace GC-ISQ mass spectrometer, Thermoscintific, USA) equipped with A3000 autosampler and TG-5MS Capillary column of 30 m length, 0.25 mm i.d. and 0.25 μm film thickness. Temperature was programmed from 50˚C -280˚C at a rate of 10˚C/min. Mass spectrometer in EI mode at 70 eV, source temperature, 200˚C; interface temperature, 220˚C; injector temperature, 220˚C. Diluted sample of 1 μl injected in splitless mode and mass scan, 50 -600 amu. Helium was used as a carrier gas with 1 mL/min flow rate. The components of essential oil were identified tentatively by comparing their relative retention times and mass spectra with those of WILEY (Wiley Registry of Mass Spectral Data, 9th Edition Version 1.02) and NIST 05 (NIST/EPA/NIH mass spectral library version 2.0d) mass spectral database.
Theoretical Calculations
The semi-empirical MNDO procedure [28] with the associated HyperChem professional 7.5 program [29] [30] was used for the structural investigation of the studied compounds in their ground and charged states-in the gas phase.
Results and Discussion
The total ion chromatogram of the Basil essential oil are shown in Figure 1 while the chemical composition of the essential oil of Ocimum basilicum is listed in Table 1 where the components are listed according to their elution on the TG-5MS column. Figures 2-8: shows the mass spectra of the studied compounds at 70 eV while the main fragment ions and their relative intensities are listed in Table 2 . The identification of the chemical constituents was assigned on the basis of comparison of their retention indices [6] and mass spectra in the database of the system.
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Structures Investigation of the Studied Compounds by Mass Spectra
The fragmentation pathways of the main fragment ions formed from molecular ions of the studied compounds at 70 eV are interpreted through fragmentation Schemes 1-7.
- In our study we are divide the studied compounds to two groups, the first group contain α-pinene, sabinene, β-pinene and d-limonene (isomers compounds) which have the chemical formula (C 10 H 16 ). These four compounds represent the isomers compounds which can be readily distinguished from its mass spectra through unimolecular fragmentation processes. The second group contains l-linalool, eucalyptol (C 10 H 18 O) and estragole (C 10 H 12 O) compounds which have an oxygen atom in their structures.
The mass spectra of these compounds show, the relative intensity (R I) of the molecular ions [M] + at m/z = 136 for the first group are low (α-pinene R I = 10%, sabinene R I = 20%, β-pinene R I = 11% and d-limonene R I = 31%). These aliphatic compounds have the cyclic structures which hardly produce higher abundance molecular ions in comparison with relative intensities of the second group (eucalyptol m/z = 154 R I = 67%, estragole m/z = 148 R I = 100%) except linalool m/z = 154 which has linear structure compound which has no peak for the molecular ion. This is due to its low stability in the ion source.
The fragmentation processes of the first group are achieved by mean of their unimolecular dissociation of the parent ions by loss of 
Semi-Empirical Molecular Orbital Calculations of the Studied Compounds
The structure of each compound from our studied compounds was optimized using MNDO (semi-empirical molecular orbital method) to calculate thermochemical and energies data. The semi-empirical methods can be optimized for different purposes. For instance, MNDO method (see theoretical calculations paragraph and the fourth paragraph at introduction section) were used to calculate heats of formation and structures energies data of the studied compounds in the gas phase as shown in Table 3 .
From these calculations, we have determined the values of heats of formation, total energies of the neutral and charged molecules and their ionization energies. These thermochemical data are important in the description of the conformational properties of the studied compounds and are not published before as our knowledge.
One can observe that the calculated values for the total energies for the first group (isomers structures) at the ground state Table 3) .
One can calculate the ionization energies of these compounds as listed in Table 3 . The lowest value is 8.0 eV for estragole compound, which is due to the phenyl group and oxygen atom in its structure. The presence of Π bonds and lone pair electron reduce the EI value. One of the important values of the chemical properties of organic compounds are the heats of formation ΔH f (M). The theoretical values of ΔH f (M) are calculated by semiempirical MNDO method are 17, 16, 20 and 2 kcal/mole for the first group and −52, −34, −8 for the second group. From these values the first group is relatively less stable than the second group which has an oxygen atom in their structures.
To our knowledge, no experimental or theoretical values for ∆H f (M) and ∆H f (M) +• and the energies values for the studied compounds were reported in the literature.
Conclusion
The experimental investigations show that the application of GC-MS can provide a rather detailed analysis of basil leaves by using a good obtained chromatogram and mass spectra. These experimental data together with the theoretical quantum chemical calculations (MNDO) give us more information about the chemical behavior of the studied molecules which may be important for many chemical and medical applications (all MNDO data and its contribution to understand the chemical behavior of the studied compounds are clear in Table 3 and Section 4.2.).
